Abstract
Introduction
Microfinance institutions (MFIs) are a fundamental part of many countries' financial systems. This activity, which began giving loans to people on low incomes based on little more than a joint guarantee, has evolved into a major industry offering a wide range of financial products and services such as loans, transfers, deposits and microinsurance.
Because of the importance that this activity has gained 1 , many studies have analysed the achievements of the most successful microfinance institutions (Ahlin et al., 2006; Kaboski, 2005; Khandker, 2005; Patten et al., 2001) . These studies seek to identify models to be replicated and activities that microfinance institutions should follow, since not all have followed the same successful path. Some have become big and provided services to a large number of clients, such as Grameen Bank, while others are operating on a smaller scale or have even disappeared.
In the study of MFIs' performance, we can distinguish between two different approaches: the financial sustainability on one hand and the social impact (such as poverty reduction or female empowerment) on the other (Armendáriz and Morduch, 2010) . However, although studying the successful experiences is extremely important, an analysis of failed institutions 2 is essential, especially when large MFIs have failed and disappeared even after following the best practices and recommendations gleaned from the most satisfactory experiences. The past examples of the institutions that have disappeared, as well as those that have managed to survive after encountering difficulties, are of enormous help in avoiding making the same mistakes again today. Studying failure is even more relevant today because the crisis has changed microfinance institutions' structures and business model. Despite the importance of this, there have been few studies that have analysed the failure of microfinance institutions. The few that exist focus on a descriptive study of specific cases. Although these provide very relevant information, they cannot be easily generalized. Stegee (1998) discusses the failure of the Colombian Corposol institution and how its inadequate growth and structure led it to an unsustainable situation. Marulanda et al. (2010) analysed 10 microfinance institutions in Latin America that failed. Out of all of the lessons he gleans, he stresses that the way the institution's management team addresses the issues is critical in these situations. Rozas (2011) extends the previous work done by Marulanda, making an in-depth analysis of the failure of 10 other microfinance institutions located in different parts of the world. The main recommendations he puts forward are to face the problems with determination, avoid panic and seek external advice.
In this context, the main contribution from our work is to carry out, for the first time, a study to identify the factors leading to the failure of microfinance institutions, by using an econometric analysis of the probability of MFI crisis. This probability of crisis is defined as the possibility that an institution may have financial problems. The second contribution from this work is that the analysis is carried out on a large number of MFIs, and not only for specific cases. That allows comparing healthy MFIs with those that are in crisis. Unlike previous studies, this study also analyses the effect that the macroeconomic and institutional situation of the countries in which the MFIs operate has on the probability of a crisis, thereby giving us the third contribution from this work. The econometric analysis and the large sample size enable the results obtained to be generalized easily, which did not occur in previous works that addressed only specific cases. The innovation proposed in the paper is to suggest early warning systems which microfinance organisations and regulatory authorities can use to minimise the likelihood of a crisis occurring, by analogy with the early warning systems proposed for banks and national governments (e.g. special issue of 'Journal of Economic Perspectives', April 1998; special issue of 'Journal of International Development' (vol 25 no 8), December 2013).
The empirical analysis is carried out on a sample of 832 MFIs from 74 countries during the period 2003-2011. By choosing this large sample size, it is possible to analyse both the specific characteristics of the microfinance institutions themselves and the macroeconomic variables and institutional characteristics of the country in which they are located. To carry out the empirical analysis, a panel data logit regression is applied. The main results of the study show that the institutions with greater profitability are less likely to have difficulties. Moreover, institutions with greater liquidity, higher proportion of deposits over loans and more loans per employee are more likely to have a crisis. Additionally, the economic growth of the country in which the MFI operates, political stability and the existence of a private credit bureau reduce the probability of a crisis.
The rest of the work is organized as follows. In section 2, the factors influencing the failure of MFIs are explained. In section 3, the sample is defined, the methodology used in the study is explained, and the results obtained are presented. The study ends with the conclusions and bibliographical references.
The difficulties of microfinance institutions
When we analyse the success of an MFI, we should consider the ultimate goals of a MFI: the first one is to serve as many poor people as possible and the second one is its own financial sustainability. The debate between the two approaches has not been concluded yet, although the most recent microfinance paradigm seems to favour the financial approach (Hermes and Lensink, 2007) . In addition, it is difficult to establish a definition of failure that appears as a result of a failure to achieve financial and social results at the same time. For this reason, the existing studies focused, as we are doing in this one, on the achievement of financial results (Marulanda et al. 2010; Rozas, 2011) . In this regard, the financial failure of these institutions may be caused by internal and external factors (Navajas and Villacorta, 2012) .
2.1-Internal factors
Internal factors refers to the very characteristics of MFIs, such as their organizational design, staffing structure, products sold, and so on. These factors are often the most decisive in determining an MFI's financial position, but they are also relevant because they are controlled by the institutions themselves. Below, we review the main factors that reflect the status and structure of an MFI and which may influence their probability of crisis.
-Size of loan: The average size of loans granted by an institution is indicative of its customers' average income. The smaller the loan, the lower its customers' income level will be. The relationship between this variable and the probability of crisis in an MFI can be either positive or negative. On the one hand, a lower average loan size is expected to lead to higher risk. In other words, granting microloans for very small amounts can attract customers with greater difficulties in repaying the loans (Roslan and Karim, 2009 ). On the other hand, a bigger average loan size is also expected to lead to a higher risk. This is because borrowers who bear higher repayment instalments are more likely to default (Guttman, 2008, Eze and Ibekwe, 2007) . In this regard, Sharma and Zeller (1997) explain that if a project fails, the borrower bearing higher repayment instalments will have more difficulty in meeting their repayment obligations.
-Excess liquidity: Greater liquidity provides greater security, but too much can lead to higher risk loans. An MFI with high liquidity may be tempted to encourage rapid growth, especially in terms of the number of borrowers per branch (González, 2010) . A rapid rise in microloans, driven by excess liquidity, may relax restrictions on granting these loans. This easing of restrictions will cause an increase in the default rate (Cermeño et al., 2011) . Therefore, it is expected that excess liquidity will be positively related to the probability of crisis in a MFI.
constraints if they perceive an increase in deposits over total loans, which could increase the probability of a crisis (Cermeño et al., 2011) .
-Interest rate applied by the institution: The relationship between this variable and the probability of crisis in an MFI can be either positive or negative. On the one hand, at a higher interest rate, customers will have more difficulties in repaying their loans, and this will result in higher default rates (Cermeño et al., 2011) . On the other hand, MFIs can avoid the problem of adverse selection by charging high interest rates (González, 2007) . In this case, if the interest rate increases, the risk of default decreases; that is, the probability of failure decreases.
-Number of borrowers per employee: This variable is used to approximate the MFI staff's workload. The higher the staff's workload, the less time they have to study each customer, which will increase the risk in these transactions and therefore lead to a greater probability of crisis in the institution (González, 2007; González, 2010; Wilhelm, 2000) .
-Profitability: Increased profitability is the result of better management, best practices, lower costs, and so on. Thus, higher profitability leads to less probability of crisis. In the microfinance sector, profitability is usually achieved after years of hard work that enable management techniques to be honed and adapted to the target market (Marulanda et al., 2010) .
-Size of the MFI: The effect of size on the probability of crisis can be twofold. Firstly, the size of the institution may be a reflection of its success and good practices. This is because the institutions that are better managed with lower costs are able to attract more customers and increase their market share (Demsetz, 1973; Peltzman, 1976) . Therefore, larger institutions have a lower probability of crisis as a result of their better management. On the other hand, growth that is too fast can lead to major imbalances within an MFI (Steege, 1998 , Marulanda et al., 2010 . These imbalances may lead to less efficiency, unsuitable loans being granted, and a lack of control over these.
Therefore, a large size may also increase the probability of an MFI crisis.
2.2-External factors
The context in which a microfinance institution operates is also an important factor that can affect its financial health. The crisis in an MFI is a complex event whose interpretation is hampered by numerous external factors. Previous literature has found that the macroeconomic and institutional characteristics of the country in which it is located, as well as local events or factors of contagion, are often crucial to the survival of an MFI (Vanroose and D'Espallier, 2013; Ahlin et al., 2011; Chen et al., 2010; Reille, 2009; Patten et al., 2001 ).
Below, we review the main factors that may influence the probability of failure, grouped into macroeconomic variables and institutional variables.
Macroeconomic variables
-Region: Certain characteristics of MFIs vary depending on the geographic region where they are located (Pereira and Mourao, 2012; Bogan, 2012 , Ahlin et al., 2011 , Vanroose and D'Espallier, 2013 . Maturities, the average loan, the profit margin, the number of borrowers per institution and the percentage of women tend to be different depending on the geographic region being studied. These differences can be of significant importance in business models of MFIs and also in their financial health.
-Economic growth: Economic growth is a good indicator of the economic health of a country and its technological and institutional progress (Vanroose and D'Espallier, 2013; Ahlin et al., 2011; González, 2010; Kappel et al., 2010.) . In this sense, the incomes of companies and families are higher in favourable economic situations, so that economic growth will reduce the probability of a microfinance institution failing due to a drop in defaults.
-Remittances: Households receiving remittances have a higher income to cope with their microcredit repayments, so a greater flow of remittances lowers the default rate that microfinance institutions have to bear (Ahlin et al., 2011; Kappel et al., 2010) .
Institutional variables
-Level of competition in the microfinance sector: the microfinance sector has low barriers to entry. If there is a lot of competition it will be difficult to maintain customers' loyalty and payment incentives. Thus, competition could lead to excessively high loans being granted and a relaxation of the criteria for granting loans in order to avoid losing customers. Such actions will increase clients' indebtedness and therefore the portfolio at risk and the write-off of MFIs (Wilhelm, 2000; Chen et al., 2010; and Vogelgesang, 2003 ).
-Depth of the financial system: The depth of the financial system may have a positive or negative effect on the MFIs' situation. On the one hand, greater depth in the financial system complements the microfinance sector because it fosters incentives to keep up good credit records and opens up ways for micro-companies to go further than microcredit (Ahlin et al., 2011) . On the other hand, a greater depth in the financial system may make it difficult for the microfinance sector to develop because the two sectors will enter into direct competition. This competition would lead to lending with fewer restrictions and for greater amounts, which in turn would lead the customers to greater indebtedness and therefore to an increase in the rate of default (Vanroose and D'Espallier, 2013 ).
-Governance indicators: Political instability and corruption may shorten planning horizons and affect borrowers' ability and capacity to pay loans back (Kappel et al., may create disincentives for customers to pay back loans.
-Information exchange system: This is measured as a private credit bureau, that is, the number of people and companies listed in a private credit registry. The existence of efficient systems for exchanging information about the indebtedness of borrowers improves the control that MFIs have over their loans. Moreover, these systems also improve the quality of portfolios with outstanding debt (Padilla and Pagano, 2000; Jappelli and Pagano, 2000; Luoto et al., 2007; Ahlin et al., 2011) . This requires the time it takes a lender to access information about the borrower not to be too long, because otherwise the system's effectiveness is reduced (Kappel et al., 2010) . In addition, information exchange systems have a disciplinary effect on borrowers, creating incentives to repay loans (Padilla and Pagano, 2000) . If borrowers are aware of the existence of a credit information system, they will be more likely to repay loans (Kappel et al., 2010 ).
-Strength of legal rights: Generally, greater protection of the legal rights of borrowers and lenders helps reduce failed loans from MFIs. So, MFIs operating in these countries are less likely to have a crisis. However, Ahlin et al. (2011) found that in some cases, greater legal protection can encourage lending to higher risk customers. This could lead to an increase in bad debts, so this variable could also have a negative effect on the probability of an MFI crisis.
Empirical analysis

3.1-Sample
The sample used for the empirical analysis consists of 4,463 observations of 832 MFIs from 74 countries between 2003 and 2011, which have at least three consecutive years of data.
Given the variety of factors considered, four different databases have been used in this study. 
3.2-Methodology
In this study we perform an analysis to test the effect that each of the factors analysed has on the probability of a crisis. To do this, a qualitative response model for discrete dependent variables is applied, since this type of data does not allow the classical regression model to be used.
The model is approached in terms of probability and is estimated using a logit analysis with panel data. The presence of unobserved heterogeneity may lead to biased results in the coefficients if a traditional estimation is made for maximum likelihood. To overcome this limitation, in this study an estimation is made using panel data, which is robust in the presence of unobserved heterogeneity and thus allows more efficient results to be obtained. In addition, discrete choice panel data models removed the bias of omitted variables that appears when unobserved individual effects are correlated with the explanatory variables (Pindado et al., 2008) .
This study presents different models through a logit analysis with random effects, using the effect of the internal variables of the MFIs, the macroeconomic variables, and the institutional variables. The generic form of the models used is as follows: Hence, the complete model follows this specification: be microfinance institutions with a portfolio at risk for more than thirty days (PAR 30) and write-off ratio higher than 20 per cent 3 . The latter definition will be used in this paper to select MFIs that are in crisis. Table 3 shows the percentages for institutions in crisis compared to the total sample by region and year. We can see the effect the financial crisis has had on the microfinance sector.
TABLE 3
The independent variables are those that may have an influence on the probability of a crisis, according to the previous literature. These variables, which have previously been explained in the review of the literature, are divided into three categories: internal variables, macroeconomic variables and institutional variables. Table 4 shows the definition of each variable used in the model.
TABLE 4
Internal variables LSIZE is the natural logarithm of the ratio gross loan portfolio over total number of active borrowers (Christen et al., 1995 ., Christen, 2001 Copestake; Cull et al., 2007; Cull et al., 2009 , Gutiérrez-Nieto et al., 2007a .
LIQ refers to the excess liquidity as measured by the bank cash ratio over total assets (Kappel et al., 2010 , Cermeño et al., 2011 .
DEPLOANS refers to total deposits over the gross loan portfolio (Cermeño et al., 2011) .
YIELD refers to the interest rate applied by the institution. It is calculated by adding income from the interest and commissions associated with the loans with respect to the gross loans portfolio average, taking into account inflation (Gutiérrez, 2012; Ahlin et al., 2011; Rosenberg et al., 2009 ).
BORSTAFF represents the number of borrowers each employee is responsible for as measured by the number of active borrowers divided by the total staff of the MFI (González, 2007; Jansson, 2003) . The number of active borrowers refers to individually identifiable borrowers who have at least one outstanding loan with the institution. The number of borrowers is used in the numerator instead of loans because the number of people served determines the workload better than the loans granted (Gutiérrez, 2012) . Total staff is defined as the total number of people working full time in an MFI.
ROA is the return on assets calculated as net operating income less taxes, divided by the institution's total assets (Vanroose and D'Espallier, 2013; Rosenberg et al., 2009) .
SIZE is the natural logarithm of total assets of an MFI (Vamroose and D'Espallier, 2013;
Gutiérrez, 2012; Gutiérrez-Nieto et al., 2007b; Mersland and Strom, 2010) . GROWTH is the annual GDP growth per capita of the country in which and MFI operates (Ahlin et al., 2011; Ahlin and Lin, 2006; Vanroose and D'Espallier, 2013) .
REMIT refers to workers' remittances and compensation of employees as a percentage of GDP per capita (Ahlin et al., 2011; Kappel, et al., 2010) .
Institutional variables
CONCEN represents the degree of competition in the microfinance sector. It is measured using the Herfindahl-Hirschman index, which measures the level of concentration in the sector 4 .
PCREDIT represents the depth of the financial system measured as domestic credit to the private sector as a percentage of GDP (Ahlin et al., 2011; Demirgüç-Kunt and Levine, 2004; King and Levine, 1993; Rajan and Zingales, 1998; Westley, 2001) . This ratio represents the credit granted by financial institutions to the private sector as a percentage of GDP, excluding the credit given by the central bank and development banks, or credit granted to the public sector, publicly owned companies and back-to-back loans between groups of intermediaries.
STAB is the political stability index from the World Governance Indicators database, ranging from -2.5 to 2.5; that is, low to high stability (Ahlin et al., 2011) .
CORRUP represents the lack of corruption index from the World Governance Indicators database. This indicator ranges from -2.5 to 2.5; in other words, from high to low corruption (Ahlin et al., 2011) .
INFOR measures the coverage of the private credit bureau that reports on the number of individuals and companies with data in a private credit agency for the last five years of the loan history, calculated as a percentage of the adult population, obtained from Doing Business database (Ahlin et al., 2011) .
CRIGHTS is the index representing the strength of legal rights from Doing Business database.
It measures the extent to which laws protect the rights of borrowers and lenders, thus facilitating lending. This indicator varies between 0 and 10; that is, low to high protection of the rights of borrowers and lenders. (Ahlin et al., 2011) . Tables 5 and 6 show the descriptive statistics and correlations between the variables.
TABLES 5 & 6
The sample size varies depending on the variables that are being used, due to the heterogeneity of the databases used.
RESULTS
The empirical analysis is carried out by estimating four models. The first one only takes into account the internal variables of the MFI; in the second, the macroeconomic variables are added to the previous model; and in the third and fourth, the institutional variables are included 5 . Table   7 shows the results of the four models through logit regression with random effects.
Regarding the internal variables, the results show that the ROA has a marginal effect that is significant and negative in the four estimated models. So, a high return on assets indicates a high return in the loan portfolio and that this portfolio is of better quality. This thus also leads to lower default rates and less probability of crisis. Both excess liquidity and the ratio of deposits to total loans have a positive and significant influence on the probability of crisis in the four models. Thus, increases in both variables may cause an increase in lending and/or relaxation of credit restrictions, which would increase the rate of defaults. A positive and significant relationship is also seen in all the models between the percentage of borrowers per employee and crises in microfinance institutions. Institutions with more borrowers per employee will have a poorer credit procedure and higher default rates. Finally, a positive and significant influence is seen only in model 1, between the average loan size and the probability of failure. In this sense, larger loans give a higher probability of default.
Regarding to macroeconomic and institutional variables, the results show a significant and negative relationship in models 2, 3 and 4, between economic growth and the probability of crisis in the MFIs. If an economy of a country has a high rate of growth, companies have higher rates of profitability and borrowers have more resources to deal with the loan. There is a negative and significant relationship in models 3 and 4 between a country's political stability and the likelihood of an MFI crisis. This indicates that microfinance institutions experience lower default rates in countries with high political stability. There is a negative and significant relationship in model 4 between the private credit bureau and the likelihood of a crisis. This relationship shows us the need to build better systems of credit information so as to prevent over-indebtedness among borrowers and thus reduce the probability of crisis in microfinance institutions. Finally, there is a positive and significant influence only in model 2, for the region and the probability of crisis, indicating a slight influence from the geographic region on the probability of an MFI crisis.
Conclusions
This study analyses the factors that influence the probability of a crisis in MFIs. Despite the great expansion of microfinance, there are hardly any studies on these institutions' crises. This study analyses these crises for the first time from an econometric perspective, comparing the situation of healthy institutions to those that have problems. It also analyses macroeconomic and institutional factors that influence the financial health of these institutions.
The results indicate that the failure of an MFI, measured in terms of a Portfolio at risk and loans written-off, is significantly affected not only by internal variables but also by external factors, macroeconomic or institutional.
Regarding the internal factors, the probability of an MFI crisis is negatively related to profitability and positively to an excess of resources (too much liquidity and/or too many deposits). A high return on assets indicates high returns in a loan portfolio, and thus a better quality portfolio. That is, if the institution is managing its loan portfolio properly, this will be clearly reflected in its profitability. As for an excess of resources, if there is excess liquidity or a high proportion of deposits compared to total loans, this may cause an increase in credit disbursements and/or a relaxation of credit constraints. Therefore, MFIs should bolster their mechanisms for granting and managing credit, establishing objective criteria to avoid an increase in defaults.
In addition, the number of borrowers per employee plays an important part in the probability of crisis of an MFI. An overworked staff with too many borrowers spends less time studying and checking on each client, leading to failures in lending and an increase in the default rate. For this reason, it is necessary to have risk control methods adapted to the microfinance sector in order to help these organizations' staff manage their clients and take decisions about lending, enabling economies of scale.
Regarding external factors, the results show that the probability of crisis in a microfinance institution is lower, the higher the country's economic growth. This is because high growth leads to higher returns in microcompanies and higher incomes for families, reducing nonpayment of loans. Furthermore, new market niches and opportunities for micro-companies appear as a result of the increased demand that comes with economic growth. Lastly, growth brings with it better institutions, technological advances and increases in physical and human capital. As well as economic growth, political stability is a factor that positively affects MFIs' financial health.
Finally, information exchange regarding the indebtedness of borrowers helps reduce the probability of crises, whether this is due to better control by the MFIs or due to a disciplinary effect on the borrowers. Unfortunately, data on credit information exchange systems in developing countries are often misleading due to the limitations of any official system over informal and semi-formal loans (Jappelli and Pagano, 2000; Luoto et al., 2007) . For this reason, it is necessary to work on building better credit information systems to help study the borrowers, preventing the latter from becoming too indebted, improving MFIs' loan portfolios, and creating incentives for borrowers to pay back.
These findings add another element to the debate over the performance of microfinance institutions. However, this paper is based on a quantitative perspective, but it would be essential to continue with the study of microfinance institutions failure adding qualitative elements to the analysis. Although there are some empirical evidence that outreach to the poor is negatively related to efficiency of MFIs (Hermes, Lensink and Meesters, 2011) , a more in deep analysis of the relationship between MFIs social goals and their success is needed. One future line of research on this topic is the analysis of the effect that loyalty has on the performance of MFIs, taking into account that customer loyalty is the primary driver of long-term financial success of a MFI (Churchill, 2000) . 0.000 0.000 0.000 0.000 (***) indicates a level of significance of 0.01 (**) indicates a level of significance of 0.05 (*) indicates a level of significance of 0.1 (t statistic between brackets) Region: Wald's test of the joint significance of the region's dummy variables. Distributed as a chi-square under the null hypothesis of lack of relationship.
